An attem pt has also been m ade to correlate the pK a values of ligands w ith the first step an d over all stability constants of com plexes form ed by them. E x p e r im e n ta l Hydroxytriazenes were prepared by adopting the method given by S ogani et al. (loc. c it.). Dissociation quotients of hydroxytriazenes could not be determined by conventional potentiometric and conductometric methods because of their weak acidic nature. S o pK a values of these compounds were determined spectrophotometrically by the authors 7.
H ydroxytriazenes, possessing com m on functional g rou p in g -N(OH)-N = N -, have recently been introduced by S o g a n i et a l . 1-5 as a very useful class of chelating agents. S ubstitution of v arious groups at different positions of the aryl nuclei of the p are n t com pound, 3-hydroxy-1.3-diphenyltriazene, influen ced the stabilities of the resulting m etal chelates. The present investigation deals w ith the effect of substituents in the hydroxytriazene m olecule on the stabilities of copper chelates. The stabilities have been determ ined in 70% dioxan-w ater m ixture, by em ploying the C a l v i n and M e l c h i o r 's 6 m ethod com m only referred asBjerrum-Calvinpn titratio n technique.
An attem pt has also been m ade to correlate the pK a values of ligands w ith the first step an d over all stability constants of com plexes form ed by them. E x p e r im e n ta l Hydroxytriazenes were prepared by adopting the method given by S ogani et al. (loc. c it.) . Dissociation quotients of hydroxytriazenes could not be determined by conventional potentiometric and conductometric methods because of their weak acidic nature. S o pK a values of these compounds were determined spectrophotometrically by the authors 7.
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Discussion

Effect of substitution on stabilities of com plexes
Hydroxytriazenes have been assigned intra-molecular hydrogen bonded structure8 (chelate struc ture) . On this basis, they are assumed to possess Zra/is-configuration with the two benzene rings lying in the same plane.
Substitution of various groups into the molecule of a hydroxytriazene may affect its ability to form chelates in one of two different ways:
(I) these groups may alter the pK value of the ligand or they may enhance or interfere with the resonance of the chelate ring, or (II) a steric interference which prevents the most favourable metal-ligand orientation.
In general, any factor that has a tendency to break the hydrogen bonding of the chelate structure as signed to hydroxytriazenes should have similar ten-5 H. K. L. G u p t a and N. C . S o g a n i, J. Indian diem. Soc. 38, dency to dislocate the m etal-chelate ring, resulting in the low ering of stability of the m etallic com plex than th at form ed by the p are n t triazene. T hus, any substituent which low ers the pK a value of the triazene as com pared to the p are n t com pound, also corresp o ndingly low ers the stability of m etallic com plexes. T he stabilities of copper com plexes of d if ferent hydroxytriazenes have been given in table.
The stabilities of substituted hydroxytriazene m etal com plexes, will depend upon the n ature and position of groups p resent in both the rings.
A com parison of the value of overall stability constants of m ethyl substituted hydroxytriazene cop p er com plex w ith th a t of p are n t hydroxytriazene com plex reveals th a t a m ethyl gro u p at position 4 on rin g B ( I; R = C H 3 , R / = R // = H ) increases the overall stability of com plex. T he hydroxytriazene w ith m ethyl group at position 4' on rin g A (I; R = R = H , R /r = CH 3) form s copper com plex of still g rea ter stability. T his is because the + 1 effect (electron pushing) of m ethyl group is m ore dom inant on the -OH b ea rin g n itrogen atom from rin g A than fro m rin g B due to distance factor. The still g rea ter stability of copper com plex of 4. 4 -dim ethyl su b stitu ted hydroxytriazene ( I ; R = CH3 , R = H , R ,r = CH 3) than eith er of the m onom ethyl isom ers is quite reasonable in view of the argum ents given above.
The chloro and b rom o substituted h y d ro x y tria zenes are m ore acidic and form less stable com plexes as com pared to the p are n t com pound. It has been observed th at hyd ro x y triazen e w ith b ro m in e at position 4 on rin g B ( I ; R = B r, R r = R /r = H ) form s m ore stable com plex th an th a t of the com pound w ith chlorine at the sam e position ( I ; R = Cl, R r = R r = H ), which in tu rn form s com plexes of g reater stability th an th at h y d ro x y triazen e in which chlorine is at position 4' on rin g A ( I ; R = R 7 = H, R " = C l). T his seems to be quite reaso n ab le in view of the fact th at the inductive effect of halogens de creases in the o rd er F>Cl>Br>I. It is ap p aren t that the + M effect of the chlorine is n ot operative in these com pounds due to the stro n g + M effect of -N = N -group an d only the -I effect of h alo gens is affecting the acidity of the h y droxytriazenes and the stability of th e ir copper com plexes. H ad + M effect of halogens been operative the acidity of the com pounds w ould have been less an d they would have form ed m ore stable com plexes th an the paren t hydroxytriazene.
A substituent th at w eakens h y d ro g en b o n d in g of the chelate stru ctu re of h y droxytriazenes, has sim ilar effect on m etal chelate rin g . Such an effect has been observed in the case of 2 m ethyl and 2 chloro su b stituted (rin g B: I; R = R " = H, R ' = CH 3 an d Cl respectively) h ydroxytriazenes. The hy d ro x y triazen e with a m ethyl gro u p at position 2 on rin g B (I; R = R ' = H, R = CH 3) should have been a w eaker acid and form ed m ore stable com plex th an its paraisom er due to the n earness of the + 1 effect of the group on -OH b ea rin g n itrogen atom . H ow ever, co n tra ry is the case. The g reater acidity and less stability of com plexes of ortho-than the para-isom er is due to the ortho-eftect of m ethyl group. T his ortho-effect p erhaps tries to in h ib it the form ation of a chelate ring, by tw isting it out from the plane of the benzene rin g . The strong acidity and less stability of copper com plex of 2 chloro substituted h ydroxytriazene ( I; R = R r = H, R r = C1) m ay be due to two fold reasons:
(I) due to the p roxim ity of -I effect of Cl, and (II) due to the inh ib itio n of hydrogen b ondin g or m etal chelate rin g by v irtue of the ortho-efiecl of the halogen.
Both the 4 acetam ido and 4 m ethoxy substituted hydroxytriazenes (rin g B : I ; R r = R ' = H, R = NH CO CH 3 and O CH 3 respectively) are less acidic and form m ore stable com plexes than the p aren t hydroxytriazene. T his m ay be attrib u ted to the + M effect of -NHCOCHg an d -OCH3 groups.
The stro n g acid character of the hydroxytriazenes w ith substitution of -S 0 3Na, -COOH, and -CO CH 3 groups at position 4 on rin g B (I; R ' = R " = H, R = S 0 3N a, COOH, and CO CH 3 re spectively) , and lesser stability of th eir copper com plexes is due to the -M effect of these groups. The stabilities of these h ydroxytriazene com plexes are increasing as the -M effect of the groups decreases. In the case of 4-COOH substituted hydroxytriazene (rin g B : I; R / = R " = H, R = C O O H ), it seems th at the pK a ( -OH) value and the values of stability constants of copper com plexes are b it high. T his is due to the fact th at the com pound has two dissocia tion constants, the first due to ionisation of carboxyl group pK (C O O H ) = 6.52 and the second due to ionisation of -OH group (pK _oh = 1 0 .9 7 ). The rem oval of a p roton from a negative ion is difficult, hence the p K _ 0H value of the com pound is bit high. The hig h er the p K _ 0H value of the hydroxytriazene the m ore stable com plexes it form s.
T hus in general, it is observed th at the su b stituents affect the p K _ 0H values of hydroxytriazenes and the overall stabilities of copper com plexes of hydroxytriazenes in the sam e direction.
Relation between dissociation quotients of h yd ro x y triazenes and stability constants of copper chelates
Both hydrogen ions and metal ions are Lewis acids (electron acceptors). The interaction of a metal ion with a base corresponds to a neutraliza tion reaction in exactly the same sense as does the corresponding reaction involving hydrogen ions. Hence, there should be a sim ilarity in the factors influencing the bonding of hydrogen ions and metal ions to a L e w i s base, and that for a series of sim i lar ligands, there should be some relationship be tween the relative association tendencies of hydrogen ions and metal ions.
Several workers 9' 10 have indicated that a linear relationship should exist between the logarithms of the stability constants, log k 1 of a series of 1 : 1 complex ions, ML, derived from a sim ilar series of ligands, L, and a particular metal M, and the nega tive logarithms (pK) of the acid dissociation con stants, of the ligands. These have been correlated by the general form log k 1 = a pKa + b
(1)
where a and b are constants.
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